(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



(12) 



(43) Date of publication: 

14.01.1998 Bulletin 1998/03 

(21) Application number: 97304992.7 

(22) Date of filing: 08.07.1997 



( ii) EP 0 818 942 A2 

EUROPEAN PATENT APPLICATION 

(51) intci* H05B 6/68, H05B 6/80 



(84) Designated Contracting States: 


(72) Inventors: 


AT BE CH DE DK ES Fl FR GB GR IE IT LI LU MC 


• Ishikawa, Kazuhiko 


NL PT SE 


Yamatokoriyama-shi, Nara (JP) 




• Wanda, Kazuo 


(30) Priority: 10.07.1996 JP 180680/96 


Shiki-gun, Nara (JP) 


29.07.1996 JP 199089/96 




29.07.1996 JP 199092/96 


(74) Representative: Brown, Kenneth Richard et al 


29.07.1996 JP 199103/96 


R.G.C. Jenkins & Co. 


29.07.1996 JP 199105/96 


26 Caxton Street 




London SW1H 0RJ (GB) 


(71) Applicant: SHARP KABUSHIKI KAISHA 




Osaka-shi Osaka 545 (JP) 





CM 
< 
CM 

CO 

oo 
o 

CL 
LU 



(54) Cooking apparatus sequentially displaying cooking methods on its display and cooking 
methods using such cooking apparatus 



(57) A cooking apparatus includes an external 
memory (7) for storing methods of cooking various dish- 
es, genre keys (14a to 14d) to specify one out of a plu- 
rality of large groups of cooking methods produced by 
specifying cooking methods stored in external memory 
(7) depending upon the kind of cooking, a liquid crystal 
display (9) for displaying items corresponding to the one 
group of cooking methods specified by the genre key 
(14a to I4d), select keys (15a to I5e) for selecting one 
out of items corresponding to the one group of cooking 
methods displayed on liquid crystal display (9) : and a 
microcomputer (1) for controlling a cooking operation 
based on the item selected by select key (15a to 15e). 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

f 

The present invention relates to cooking apparatus- 
es and, more particularly, to a cooking apparatus having 
a display on its operation panel. 

Description of the Background Art 

Microwave ovens known as one form of cooking ap- 
paratus have been devised in various manners for the 
convenience of users as will be described. For instance, 
tn a multi-function microwave oven as shown in Fig. 1, 
in the operation panel, there are provided start key 101 
to instruct automatic heating or keys 1 02 to 1 05 to select 
"OVEN", "MICROWAVE", "GRILL" and "STEW" to in- 
struct manual heating. The display includes names of 
dishes frequently cooked using the microwave oven or 
names of dishes characteristic of the microwave oven. 
For other dishes., a corresponding page of "Cooking 
Book" such as P-11 is displayed. 

The microwave oven will probably have an in- 
creased number of functions in the future, and improve- 
ment of the operabitity is desired. The conventional mi- 
crowave oven as described above has numerous keys 
and indications related to cooking on its operation panel 
which are complicated and cumbersome to use. Direc- 
tions for dishes supposed to be frequently cooked by 
the microwave oven or dishes most suitably cooked by 
the microwave oven are displayed. As to other kinds of 
dishes, however, which page in the attached cooking 
book to find is simply displayed, the cooking directions 
are not available by the microwave oven itself, and the 
user may feel tiresome to use the device. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide a cooking 
apparatus which saves time to take out and look at an 
attached cooking book or instruction manual and per- 
mits various dishes to be easily cooked. 

Another object of the invention is to provide a cook- 
ing method which saves trouble to take out and look at 
an attached cooking book or instruction manual and per- 
mits various dishes to be easily cooked. 

According to one aspect of the invention, the cook- 
ing apparatus includes an external memory for storing 
cooking methods of various dishes, a genre key to spec- 
ify one group out of a plurality of large groups of cooking 
methods produced by classifying the cooking methods 
stored in the external memory based on the kind of cook- 
ing, a display to display items corresponding to the 
group of cooking methods specified by the genre key, a 
select key to select one out of the displayed items cor- 
responding to the group of cooking methods, and a mi- 



crocomputer to control a cooking operation based on the 
item selected by the select key.' 

The display displays the items corresponding to the 
specified group of cooking methods from the plurality of 

s large groups. Since the user can select among items 
corresponding to the displayed cooking method, he/she 
can readily cook various dishes. 

According to another aspect of the invention, the 
cooking method using a cooking apparatus sequentially 

10 displaying cooking methods includes the steps of re- 
ceiving an instruction to specify one out of a plurality of 
large groups produced by classifying cooking methods 
based on the kind of cooking, displaying items corre- 
sponding to the specified group of cooking methods, re- 

75 ceiving an instruction to select one out of the items cor- 
responding to the displayed group of cooking methods, 
and controlling a cooking operation based on the select- 
ed item. 

The user specifies one group among the plurality of 
20 large groups produced by classifying cooking methods 
based on the kind of cooking, and selects one from the 
items corresponding to the displayed group of cooking 
methods for cooking operations. Therefore, the user can 
easily cook various dishes. 
25 The foregoing and other objects, features, aspects 
and advantages of the present invention will become 
more apparent from the following detailed description of 
the present invention when taken in conjunction with the 
accompanying drawings. 

30 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a view showing an example of the operation 
panel of a conventional cooking apparatus; 
35 Fig. 2 is a block diagram showing the structure of a 
control circuit in a cooking apparatus according to 
the invention; 

Fig. 3 is a view showing the operation panel of the 
cooking apparatus according to the invention; 
40 Figs. 4A and 4B are views showing a printed circuit 
board provided opposite to the back surface of the 
operation panel; 

Fig. 5 is a flow chart for use in illustration of the op- 
eration of the cooking apparatus according to the 
45 invention in a manual cooking mode; 

Fig. 6 is a view showing a content on the display of 
the cooking apparatus according to the invention in 
the manual cooking mode; 

Fig. 7 is a view showing a content including a list of 
so materials for a cream puff indicated on the display 

of the cooking apparatus according to the invention 
in the manual cooking mode; 

Figs. 8A to 8C are views showing the content of the 
procedure of preparing custard for the cream puff; 
55 Figs. 9A to 9C are views showing the content of the 

procedure of preparing dough for the shell of a 
cream puff and baking thereof; 
Figs. 1 0A to 1 0C are views showing how to operate 
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the chef key and contents to check in making a 
cream puff; 

Fig. 11 shows an example of advise in cooking by 
the cooking apparatus according to the invention: ■ 
Fig. 1 2 shows another example of advice in cooking 5 
by the cooking apparatus according to the inven- 
tion: 

Figs. 13A to 1 3E show an example of animated il- 
lustration on the display related to a cooking oper- 
ation in the cooking apparatus according to the 10 
present invention; 

Figs. 1 4A to 1 4F show another example of animated 
illustration on the display related to a cooking oper- 
ation in the cooking apparatus according to the in- 
vention: 15 
Figs. 1 5A and 1 5B show contents indicated on the 
display of the cooking apparatus according to the 
invention in an automatic cooking mode; 
Figs. 16A to 19B show contents indicated on the 
display ol the cooking apparatus according to the 20 
invention in a junior kitchen cooking mode; 
Fig. 20 shows another example of content indicated 
on the display of the cooking apparatus according 
to the invention in the junior kitchen cooking mode; 
Figs. 21 A and 21 B show an example of content on 25 
the display of the cooking apparatus according to 
the invention in a usual cooking mode; 
Figs. 22A and 22B show another example of con- 
tent on the display of the cooking apparatus accord- 
ing to the invention in the usual cooking mode; 30 
Fig. 23 shows an example of content on the display 
of the cooking apparatus according to the invention 
during initialization; 

Figs. 24A and 24B show contents on the display of 

the cooking apparatus according to the invention 35 

when heating is started; 

Fig. 25 shows illustration 1 indicating a chef; 

Fig. 26 is illustration 2 indicating in which direction 

a saury is dished up; 

Fig. 27 is illustration 3 indicating a portrait cookie; 40 
Fig. 28 is illustration 4 indicating "JUNIOR"; 
Fig. 29 is illustration 5 indicating a large bowl with 
pieces of butter inside. 

Fig. 30 is illustration 6 showing the way butter is cut 
into square pieces; 45 
Fig. 31 is illustration 7 showing whisking with a 
whisk; 

Fig. 32 is illustration 8 showing an egg is broken into 
a cup; 

Fig. 33 is illustration 9 showing the "JUNIOR" ob- so 
serving the egg; 

Fig. 34 is illustration 1 0 showing flour put into a plas- 
tic bag; 

Fig. 35 is illustration 1 1 showing a hand holding the 
plastic bag; 55 
Fig. 36 is illustration 12 showing how the flour is 
squeezed and mixed by hands; 
Fig. 37 is illustration 1 3 showing wrapping and mix- 



ing; 

Fig. 38 is illustration 14 showing dough placed be- 
tween plastic wraps: 

Fig. 39 is illustration 15 showing dough flattened by 
a rolling pin; 

Fig. 40 is illustration 16 showing how the dough is 
cut out into the shape of a face; 
Fig. 41 is illustration 17 showing how to remove an 
excess amount of the hair portion; 
Fig. 42 is illustration 18 showing portions corre- 
sponding to pupils; 

Fig. 43 is illustration 19 showing a mitten; 

Fig. 44 is illustration 20 showing the cookie placed 

on a grill; 

Fig. 45 is illustration 21 showing a steak being fried; 
Fig. 46 is illustration 22 showing the steak being 
salted; 

Fig. 47 is illustration 23 showing Sukiyaki; 
Fig. 48 is illustration 24 showing a material for deep 
frying without baiter being put into a refrigerator; 
Fig. 49 is illustration 25 showing ham being coated 
with vinegar; 

Fig. 50 is illustration 26 showing a meat dish and a 
vegetable dish being served; 

Fig. 51 is a diagram showing the circuit of an infor- 
mation sound generator in the cooking apparatus 
according to the invention; 

Fig. 52 shows the relation between an operation 
sound and the output terminal signal of the informa- 
tion sound generator, a microcomputer output sig- 
nal and the output waveform of the information 
sound generator; 

Fig. 53 shows the relation between an adjusted 
sound and the output terminal signal of the informa- 
tion sound generator, a microcomputer output sig- 
nal and the output waveform of the information 
sound generator; 

Fig. 54 shows the relation between the kind of a 
sound generated when each key on the operation 
panel is operated, its notation, and the output wave- 
form of the information sound generator; 
Fig. 55 is a diagram schematically showing the re- 
lation of storage data between the side of a micro- 
wave oven and the side of a checking device in a 
checking system in the cooking apparatus; 
Fig. 56 is a block diagram showing the configuration 
of the checking system in the cooking apparatus; 
Fig. 57 is a flow chart for use in illustration of check- 
ing by the checking system in the cooking appara- 
tus; and 

Fig. 58 is a block diagram showing the configuration 
of a television display system in the cooking appa- 
ratus. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Now, a cooking apparatus according to the inven- 
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tion will be described in conjunction with the accompa- 
nying drawings. Note however that a microwave oven 
will be described as one embodiment of the invention. 

Referring to Fig. 2. the microwave oven includes a 
microcomputer 1 having a temporary memory la for con- 
trolling various operations of the microwave oven, a 
power supply circuit 2, a key circuit 3 for outputting sig- 
nals corresponding to the operation of various keys on 
an operation panel 10 shown in Fig. 3, a sensor 4 for 
sensing the temperature of food in the oven (not shown) 
or the like, an information sound generator 5 for output- 
ting various information sounds depending upon the op- 
eration state of the microwave oven, a relay circuit 6 
functioning to switch the operation state of the driving 
circuit of the microwave oven, a large capacity external 
memory 7, and a display control circuit 8 lor controlling 
the driving of a liquid crystal display 9 provided in oper- 
ation panel 10. 

Liquid crystal display 9 employs STN liquid crystal 
of a full dol matrix having 119 dots in the longitudinal 
direction and 73 dots in the transverse direction (though 
the number of dots is not limited to the above). 

Since liquid crystal does not emit light by itself, liquid 
crystal display 9 has on the back surface of the liquid 
crystal panel a back light unit provided on printed circuit 
board 11 using a red LED (Light Emitting Diode) 12R 
and a green LED 12G as an optical source. 

Using the LEDs in these two colors, light in three 
colors "RED", "GREEN" and "ORANGE" (red light and 
green light are simultaneously emitted) can be emitted 
depending upon the operation mode of the microwave 
oven. 

By displaying various information in different colors, 
for example, the process of waiting, and standing by in 
green, heating in red, and cooking hints in orange, the 
user can determine the presently proceeding operation 
mode from a place somewhat away from the microwave 
oven. The colors may be changed by pressing a partic- 
ular key if desired. The area of display or brightness of 
the liquid crystal panel may be changed by limiting the 
number of LEDs to emit light or changing the amount of 
emitted light. Red LEDs 12R and green LEDs 12G are 
paired, placed at equal distances longitudinally and in 
two rows on the printed circuit board 1 1 , and entirely sur- 
rounded by a rectangular light shielding frame 13. 

Microcomputer 1 .includes temporary memory la as 
described above. According to the invention, numerous 
contents are displayed on liquid crystal display 9 includ- 
ing item selection, cooking, message, and illustrations, 
each display data is enormous, and therefore external 
memory 7 is provided outside microcomputer 1 . Accord- 
ing to the invention, external memory 7 stores display 
data, information sound data, cooking data and opera- 
tion programs for the microcomputer. 

However, some specifications do not need such a 
large amount of display data, operation programs and 
the like, and in such a case they may be stored within 
the inner memory 1d of microcomputer 1 . At the time of 



actually reading out the display data, microcomputer 1 
reads out display data for one image plane a number of 
times, and each time stores the read out data in tempo- 
rary memory 1a. ' " 
5 Now, the display data stored in the temporary mem- 
ory la of microcomputer 1 is transferred and temporarily 
stored in a display-dedicated memory 3a built in display 
control circuit 8. Display control circuit 8 sequentially 
transmits the display data stored in display-dedicated 
10 memory 8a as display data signals on a one-column- 
basis in the longitudinal direction. This operation is con- 
ducted 73 times while shifting transversely, display data 
signals in each column are transmitted at prescribed 
time intervals and the display for one picture plane corn- 
's pletes. This is repeated for stable display. 

As shown. in Fig. 3, on operation panel 10, there are 
provided genre keys 14a to 14d specifying one out of 
large groups of cooking methods of various dishes (Jr. 
KITCHEN, AUTOMATIC, USUAL, MANUAL), select 
20 keys 15a to 1 5e provided along a side edge of liquid crys- 
tal display 9 for selecting a cooking method correspond- 
ing to a content displayed on liquid crystal display 9, a 
chef key 16 for calling and displaying cooking hints, 
page advance keys 17, 18 for restoring/advancing the 
25 display image of liquid crystal display 9, a cancel key 
19, and a start key 20. Meanwhile, as shown in Fig. 4, 
on printed circuit board 11, there are provided genre 
switches 21a to 21 d, select switches 22a to 22e, a chef 
switch 23, page advance switches 24, 25, a cancel 
so switch 26 and a start switch 27 corresponding to the 
above described keys. 

(1) Manual Cooking Mode 

35 in the control circuit of the microwave ovea a man- 
ual cooking mode will be described in conjunction with 
Figs. 5 and 6. 

Referring to Fig. 5, in a standby state (step S1 ), the 
user press genre key 1 4d to select "MANUAL" (step S2), 

40 and then microcomputer 1 receives from key circuit 3 a 
signal indicating that genre key 14d has been pressed. 
Display data corresponding to the selection is read out 
from external memory 7, temporarily stored in the built- 
in temporary memory 1a, and also supplied to display 

45 control circuit 8. Display control circuit 8 temporarily 
stores the display data in the built-in display-dedicated 
memory 8a, drives liquid crystal display 9 based on the 
temporarily stored display data, and the image of image 
No. 1 shown in Fig. 6 is displayed. 

50 More specifically, liquid crystal display 9 displays 

"MICROWAVE", M OVEN" : "GRILL", "TOASTER", and 
"STEW" in green at positions corresponding to select 
keys 1 5a to 1 5e. When the user presses select key 1 5a 
on the right of "MICROWAVE" (step S3), "MICRO- 

55 WAVE" is reversely displayed with letters in void as long 
as select key 15a is pressed (not shown). 

Then, when the user releases select key 1 5a, liquid 
crystal display 9 shows the image of image No. 2 shown 
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in Fig. 6, and "X", "1 MINT, and "10 SEC" are displayed 
in green at positions corresponding to select keys 15a, 
I5c and 15d. In this state, "ROUND PLATE" indicating 
an accessory used for heating by microwaves is dis- 
played as well. At the time, chef key 16 is flashing on 
and off. 

In this display state, the user operates select keys 
15a. 15c and 15d to set a microwave oven output and 
time for heating (step S5). Once the microwave output 
rind time for. heating are set (output: 500w : time: 10 MIN 
00 SEC in this example), liquid crystal display 9 changes 
to the image of image No. 3 shown in Fig. 6 under the 
control of microcomputer 1, "500w", and "10 MIN 00 
SEC" are displayed on liquid crystal display 9, and chef 
key 16 and start key 20 flash on and off. 

In the state, when the user presses start key 20 
(step S7). microcomputer 1 drives a magnetron which 
is not shown to start heating food inside the oven (step 
S8). Once heating is started, start key 20 is turned off, 
and the display color of the letters on liquid crystal dis- 
play 9 change to orange. At the time, the remaining time 
of heating is displayed on liquid crystal display 9 (image 
Nos. 4 and 5 shown in Fig. 6). 

When the heating time expires, and the cooking 
completes (step S9). image No. 6 "FINISHED" in Fig. 6 
is displayed. If additional heating is desired, the user 
presses the select key to instruct extension, and the dis- 
play switches to extension setting images of image Nos. 
7 and 8 shown in Fig. 6. The user sets an extra time 
period and presses start key 20 flashing on and off to 
once again start heating (image No. 9 in Fig. 6). 

Meanwhile, as chef key 16 flashing on and off as in 
image Nos. 2 and 3 in Fig. 6, when the user presses 
chef key 16 (step S4 or step S6), the display state of 
liquid crystal display 9 transits to image a in Fig. 6, and 
cooking hints in. heating by microwaves are displayed. 
In this state, when a select key on the right of arrow "-*" 
is pressed (steps S11 and S12 or steps S14 and S15), 
liquid crystal display 9 transits to images b and c in Fig. 
6 and displays the continuation of cooking hints. 

When the user presses a select key on the right of 
"<-" in image c shown in Fig. 6 at the end of these cook- 
ing hints (steps S13 or Si 6), the operation transits to 
steps S5 or S7. By pressing cancel key 1 9 after step S9 
in which the heating completes (step S10), the process 
returns to the standby state (step S1 ). 

If the user is uncertain about something in cooking, 
for example if he/she is not sure aboul lime to heal an 
amount for two persons white he/she knows how long 
to" heat an amount for one person or if a plastic wrap is 
neccessary for some item in microwave cooking, infor- 
mation is available by pressing chef key 16. Chef key 
16 flashes on and off when it can provide valuable in- 
formation to the user, and therefore necessary informa- 
tion is conveniently available at the moment, without 
looking into the cooking book or the like. If such infor- 
mation is not necessary, he/she can simply proceed to 
further steps. 



(2) Automatic Cooking Mode 

Now. how to make "CREAM PUFF" will be de- 
scribed by way of illustrating an automatic cooking 

5 mode. Figs. 7 to 10C sequentially show contents dis- 
played by liquid crystal display 9 according to operation 
steps included in making "CREAM PUFF". In these fig- 
ures, Fig. 7 shows that the automatic cooking mode is 
started, "CREAM PUFF" is selected, and "MATERIALS" 

io are displayed. Figs. 8A to 8C show the content of the 
procedure of "MAKING CUSTARD", Figs. 9A to 9C 
"MAKING SHELL" and "BAKING". Figs. 10A to 10C 
shows a display content if "CHEF KEY" or "CHECK" is 
selected. 

15. in the standby state in which only a clock is dis- 
played on liquid crystal display 9, the user presses genre 
key 14b to select "AUTOMATIC, and microcomputer 1 
then detects the pressing of genre key 14b. Microcom- 
puter 1 reads out display data related to image No. 1 in 

20 Fig. 7 from external memory 7, and displays the content 
on liquid crystal display 9 through display control circuit 
8. As shown in Fig. 7, image No. 1 displays "CONFEC- 
TIONERIES", "BREAD" and the like. 

The user then presses select keys on the right of 

25 liquid crystal display 9 to first select "CONFECTIONER- 
IES", then "CREAM PUFF" (image No. 2), and then 
"CREAM PUFF" (image No. 3), and sets the automatic 
cooking mode of "CREAM PUFF" (image No. 4). Then, 
by pressing select keys 15a to 15e, the cooking condi- 

30 tion is adjusted among the contents of "MATERIALS", 
"MAKING CUSTARD", "MAKING SHELL" displayed on 
liquid crystal display in an interactive manner. 

As can be seen from Figs. 7 to 9C, for any of the 
contents displayed in image Nos. 9, 32 and 49, when 

35 the user presses a select key corresponding to " dis- 
played on liquid crystal display 9 in each state, the liquid 
crystal display returns to the image of "CREAM PUFF" 
in image No. 4. 

If the user presses the select key to select "BAK- 

40 |NG" here, image No. 51 in Fig. 9C is displayed, then 
the material for how many cream puffs are placed in the 
oven (10, for example) is selected, and start key 20 is 
pressed to start "BAKING" (image No. 54). Since the 
user thus sets the number to bake, sensors such as 

45 height sensor and number sensor may be omitted. Note 
however that since a weight sensor (not shown) is at- 
tached, the heating operation may be modified based 
on the number of pieces actually placed if the user er- 
roneously sets the number. When the heating com- 

50 pletes, image No. 56 ("FINISHED") is displayed, the se- 
lect key on the right of arrow is pressed to display 
image No. 57, and a select key corresponding to 
"CHECK" is pressed to display image C in Fig. 10C: 
If the user presses*a select key corresponding to 

55 "FLATTENED" or "NOT RAISED ENOUGH" after ob- . 
serving the finished state, images D, E or F indicating 
the cause is displayed. The display advises the user so 
that he/she can cook successfully the next time, and the 
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advice together with the failure is stored in external 
memory 7 or temporary memory la in microcomputer 1 . 

The stored failure or advice will be utilized as refer- 
ence information next time the user makes a cream puff. 
The next time the user makes a cream puff, the advice 
based on the failure is timely given during performing a 
series of operations following image numbers from the 
standby state (see Figs. 11 and 12) 

Assume for example that image F "NOT KNEADED 
ENOUGH AFTER FLOUR IS MIXED" was displayed in 
checking the finished state in the previous time. In such 
a case, the content displayed by image j ("KNEAD 
WELL UNTIL DOUGH SMOOTHLY COMES OFF 
FROM BOWL") 'is added with information. "NOT 
ENOUGH IN PREVIOUS TIME" to advice the user (Fig. 
11), when the user presses the "CHEF KEY" looking at 
the image showing mixing of the dough after first heating 
for making the shells of cream puffs (image No. 41 in 
Fig. 9B). 

Similarly, if image D "TOO MUCH BEATEN EGGS, 
BE CAREFUL ABOUT HARDNESS OF DOUGH" or im- 
age E "BEATEN EGGS NOT ENOUGH, BE CAREFUL 
ABOUT HARDNESS OF DOUGH" was displayed in 
checking of the finished state in the previous time, "TOO 
MUCH BEATEN EGGS LAST TIME" or "BEATEN 
EGGS NOT ENOUGH LAST TIME' is additionally dis- 
played in the egg mixing image after heating for making 
the shells of cream puffs (image No. 47) based on the 
advises in the previous time to advice the user (Fig. 1 2). 

For each dish which can be checked for its finished 
state in automatic cooking, an advice is additionally dis- 
played in an appropriate timing in the next time as is the 
above. Thus, the same failure will not be repeated, and 
the finished state should be better the next time and on. 
Note that if no item of failure is selected in checking of 
the finished state, such an advice will not be additionally 
displayed in the following time. 

In this embodiment, the operation displayed by im- 
age No. 12 shown in Fig. 8A during setting for making 
cream puffs is started, start key 20 can be operated with- 
out operating a select key to execute the operation dis- 
played by image No. 13. 

This also applies to image Nos. 35 and 36 in Fig. 
9A during setting for making the dough of cream puffs. 
However, the display to instruct the operation of start 
key 20 is not displayed or the flashing on and off of 
"START KEY" to call attention to a key operation is not 
made in image Nos. 12 and 35. Note lhat the surface of 
the start key is formed of semitransparent resin, and 
LEDs are placed behind the resin to light up or flash on 
and off. 

Once the dough has been heated in the process of 
making the shells of cream puffs, image No. 46 shown 
in Fig. 9B is displayed. The user calls image No. 47 by 
pressing the select key corresponding to arrow "— >" in 
this state, then presses chef key 16 which is flashing on 
and off, then the operation displayed by image No. m 
shown in Fig. 10B is started, and. as shown in Fig. 13, 



several kinds of illustrations are sequentially displayed 
for animated illustration. The display is switched at a 
speed equivalent to an optimum rhythm in mixing eggs 
into the dough. In addition, in response to the switching 

s of the display, microcomputer 1 drives information 
sound generator 5 to give rhythmical sounds. 

Then, the user presses the select key correspond- 
ing to "CHECKING HARDNESS OF DOUGH" displayed 
on liquid crystal display 9, image n for confirming the 

10 hardness of the dough is displayed. Here, several kinds 
of illustrations as shown in Fig. 14 are sequentially dis- 
played, the user mixes the dough according to the 
sounds until the dough becomes as soft as displayed by 
the illustration. By pressing the select key correspond- 

is jng to arrow the user can return to the animated 
illustration by image No. m. Note that in the figures 
showing the contents on the display used in the forego- 
ing description, there are some image numbers with no 
image displayed, because these are spare image 

20 planes created for the sake of programming. 

Now, how to prepare "SAURY BROILED WITH 
SALT" will be described as another example of automat- 
ic cooking mode. Figs. 15A and 15B show contents dis- 
played on liquid crystal display 9 when making the 

25 "SAURY BROILED WITH SALT" according to the se- 
quence of the operation steps involved, in the standby 
state in which only the clock is displayed in liquid crystal 
display 9 (S20), when the user presses genre key 14b 
and selects "AUTOMATIC", microcomputer 1 detects 

30 the pressing of genre key 14b. Microcomputer 1 then 
reads out display data related to "AUTOMATIC" shown 
in Figs. 1 5A and 1 5B from external memory 7, and dis- 
plays the content on liquid crystal display 9 through dis- 
play control circuits 8 (S21 ). As shown in Figs. 1 5A and 

35 15B, in the "AUTOMATIC" display state (S21), items 
"CONFECTIONERIES", "BREAD", "DISHES 
(BROILED)", "DISHES (STEAMED/BOILED)" are dis- 
played. 

The user then presses a select key on the right of 

40 liquid crystal display 9 to select "DISHES (BROILED)", 
and then selects "BROILED FISH" in the display state 
of "DISHES (BROILED)" (S22). Then, "SAURY 
BROILED WITH SALT" in the display state of "BROILED 
FISH" (S23), and the automatic cooking mode for "SAU- 

45 ry BROILED WITH SALT" is set (the display state of 
"SAURY BROILED WITH SALT" (S24)). Since start key 
20 is operable after the image of "SAURY BROILED 
WITH SALT" (S24) is displayed, heating can be initialed 
at once unless the user needs information to be dis- 

50 played for prearrangements. 

When the user presses the select key on the right 
of "MATERIALS" in the display state of "SAURY 
BROILED WITH SALT" (S24), the second image for 
"SAURY BROILED WITH SALT" (S25) is displayed., with 

55 chef key 15 flashing on and off. If the user presses chef 
key 16, "SPREAD SALT ALL OVER..." is displayed 
(S32). Then by pressing the select key on the right of 
arrow "WIPE OOZED OUT WATER" is displayed 
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(S33). and illustration 1 in Fig. 25 is displayed, thus giv- 
ing hints for prearranging materials. When the user fi- 
nally presses the select key on the right of arrow 
the second image (S25) for "SAURY BROILED WITH 
SALT" as above (S25) is once again displayed. 

If the user presses, the select key on the right of ar- 
row in this state, the first image (S24) for "SAURY 
BROi LED WITH SALT" is once again displayed, then by 
pressing the select key on the right of "BROILING" in 
this state, the third image (S26) for "SAURY BROILED 
WITH SALT" is displayed. When the user presses the 
select key on the right of "1-2 SAURYS" ; "BROILING" 
is displayed (S27), with chef key 1 6 flashing on and off. 

Then, if the ciser presses chef key 16, "APPLY 
OIL ..." (S29) is displayed, and by pressing the key on 
the nghtof arrow "FINISHED ..." (S30) isdisplayed. 
Then the user presses the key on the right of and 
"ARRANGE ... ON YOUR SIDE" (S31 ) is displayed to- 
gether with illustration 2 in Fig. 26. When the user finally 
presses the select key on the righl of arrow "<- M , the 
"BROILING" (S27) is once again displayed. In this state, 
or in any of the previous states in which heating can be 
started, the state showing that heating is going on (S28) 
is displayed in response to the pressing of start key 20 
by the user, and heating is started. 

Thus, hints for materials, prearrangement of tools 
to use, and cooking are displayed, the user can smooth- 
ly cook. In addition, as the user becomes more skilled 
in cooking, heating may be started without such dis- 
plays, in other words, the apparatus may be used in a 
flexible manner depending upon how skilled the user is. 

(3) "JUNIOR KITCHEN" Cooking Mode 

The process of making a "PORTRAIT COOKIE" will 
be described by way of illustrating a junior kitchen cook- 
ing mode. Figs. 1 6 A to 1 9B show contents displayed on 
liquid crystal display 9 in making the "PORTRAIT 
COOKIE" according to the sequence of operation steps 
involved. 

As shown in Figs. 1 6A and 1 6B, in the standby state 
(S40) in which only the clock is displayed on liquid crys- 
tal display 9, when the user presses genre key 14a to 
select "JUNIOR KITCHEN", microcomputer 1 deter- 
mines the pressing of genre key 14a and reads out dis- 
play data related to the "JUNIOR KITCHEN" in Figs. 1 6A 
and 16B from external memory 7. Microcomputer 1 then 
displays the content on liquid crystal display 9 through 
display control circuit 8. As shown in Fig. 16A : in the 
image of "JUNIOR KITCHEN" (S41 ), items "PORTRAIT 
COOKIE", "SOUTHERN ISLAND CUPCAKE", "PRIN- 
CESS SNOW WHITE CAKE", "KABUTO HAMBURG" 
(KABUTO: Japanese warrior helmet) are displayed. 

The user then presses the select key on the right of 
liquid crystal display 9 to select the "PORTRAIT COOK- 
IE" and sets the junior kitchen cooking mode for the 
"PORTRAIT COOKIE" (the state displaying "POR- 
TRAIT COOKIE" (S42)). In this state, as shown in Fig. 



16A, a page corresponding to the cooking book and 
"WASH YOUR HANDS FIRST", and illustration 3 in Fig. 
27 are displayed. 

If in this state the user presses the select key on the 
5 right of arrow "MATERIALS FOR ONE COOKIE" is 
displayed (S43) to show part of materials to use, and 
the rest of materials to use are displayed (S44) by press- 
ing the select key on the right of In this state, by 
further pressing the select key on the right of "->", "ALL 

10 MATERIALS PREPARED? LET'S START!" is displayed 
(S45), and then illustration 4 in Fig. 28 is displayed. ' 

In this state : if the user presses the select key on 
the right of arrow "CUT OUT ... INTO LARGE 

BOWL" is displayed (S46), showing illustration 5 in Fig. 

15 . 29, and chef key 1 6 starts flashing on and off. If the user 
presses chef key 1 6 here, "WHY DON'T YOU CUT THE 
BUTTER INTO 1 CM SQUARES?" is displayed (S51), 
and illustration 6 in Fig. 30 is displayed. Then, if the user 
presses the select key on the right of arrow \— the 

20 above "CUTOUT ... INTO LARGE BOWL" (S46) is once 
again displayed. 

In this state : if the user presses the select key on 
the right of arrow B -> M , "LET'S MAKE IT SOFT BY MI- 
CROWAVE HEATING" is displayed (S47), and illustra- 

2S tion 4 is displayed. Then, by pressing the select key on 
the right of arrow "PLACE ... WITHOUT WRAP" is 
displayed (S48). Then if the user further presses the se- 
lect key on the right of arrow "CLOSE DOOR PAN- 
EL AND PRESS "START"" is displayed (S49). 

30 If the user presses start key 20 in this state, "HEAT- 

ING OF BUTTER" is displayed (S50), and heating is 
started showing the output of the microwave oven. By 
pressing the select key on the right of arrow "HEAT- 
ING OF BUTTER" (S52) in Fig. 1 7A is displayed as well 

35 as the heating time period. Then, if the user presses the 
select key on the right of arrow "FINISHED" (S53) 
is displayed, thus completing the heating, and chef key 
16 starts flashing on and off. If the user presses chef 
key 16 here, "PRESS WITH FINGERS..." (S57) is dis- 

40 played. If the user presses the select key on the right of 
arrow V-", the "FINISHED" as above (S53) is once 
again displayed. x 

In this state, if the user presses the select key on 
the right of arrow "-V, "KNEAD AND MIX WITH WHISK" 

45 (554) is displayed together with illustration 7 in Fig. 31 . 
By pressing the select key on the right of arrow "— 
"ADD 100G SUGAR TO BUTTER" (S55) is displayed 
together with illustration 7 in Fig. 31. If the user further 
presses the select key on the right of arrow "-*", "MIX 

so WELL WITH WHISK ..." (556) is displayed with illustra- 
tion 7 in Fig. 31 , and chef key 16 starts flashing on and 
off. Then if the user presses chef key 16, "GOOD IF ... 
" (S58) is displayed. By pressing the select key on the 
right of arrow "4-", "MIX WELL WITH WHISK ..." (S56) 

55 is once again displayed. 

In this state, by pressing the select key on the right 
of arrow "NOW BREAK ..." (S59) is displayed to- 
gether with illustration 8 in Fig. 32, and chef key 16 starts 
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flashing on and off. Then if the user presses chef key 
16. "WATCH IF THERE IS ..." (S64) is displayed with 
illustration 9 in Fig. 33. By pressing the select key on 
the right of arrow "NOW BREAK ..." (S59) is once 
again displayed. 

In this state, if the. user presses the select key on. 
the right of arrow "ADD BEATEN EGG BIT BY 
BIT ..." (S60) is displayed, and the chef key starts flash- 
ing on and off. If the user presses chef key 16 here, 
"NOT MIXED WELL IF ..." (S55) is displayed and illus- 
tration 4 shown in Fig. 28 is displayed. If the user press- 
es the select key on the right of arrow V", the "ADD 
BEATEN EGG BIT BY BIT ..." (S60) is once again dis- 
played. 

In this state, if the user presses the select key on 
the right ol arrow "MIX WELL WITH WHISK" (S61 ) 
is displayed together with illustration 7 in Fig. 31. By 
pressing the select key on the right of arrow "... IF 
IT BECOMES NICE AND SOFT, ... LIGHTLY MIX"(S62) 
is displayed, and by pressing the select key on the right 
of aiiow "NOW REMOVE ..." (S63) is displayed. 

Then, if the user presses the select key on the right 
of arrow "ADD ... THEREIN" (S66) in Fig. 18A is 
displayed together with illustration 10 in Fig. 34. If the 
user presses the select key on the right of arrow 
"REMOVE AIR FROM BAG AND HOLD MOUTH OF 
BAG" (S67) is displayed with illustration 1 1 shown in Fig. 
35. By pressing the select key on the right of arrow "— 
"KNEAD AS IF SQUEEZING WITH HANDS" (S68) is 
displayed together with illustration 12 in Fig. 36, and 
chef key 1 6 starts flashing on and off. If the user presses 
chef key 1 6 here, "DO NOT KNEAD TOO MUCH" (S71 ) 
is displayed as well as illustration 4 in Fig. 28. If the user 
presses the select key on the right of arrow the 
above "MIX BY KNEAD AS IF SQUEEZING WITH 
HANDS" (S68) is once again displayed. 

If the user presses the select key on the right of ar- 
row in this state, "TAKE OUT ABOUT ..." (S69) is 
displayed, and further by pressing the select key on the 
right of arrow "->", "MIX 1/2 ... " (S70) is displayed. Then 
if the user presses the select key on the right of arrow 
"MIX COCOA INTO ..." (S72) is displayed with il- 
lustration 7 in Fig. 31 and chef key 16 starts flashing on 
and off. If the user presses chef key 16 here, "WHY NOT 
MIX ..." (S77) is displayed as well as illustration 13 in 
Fig. 37. By pressing the select key on the right of arrow 
"<-", "MIX COCOA ..." (S72) is once again displayed. 

If the user presses the select key on the right of ar- 
row in this state, "LET STAND..." (S73) is dis- 
played, and the chef key starts flashing on and off. By 
pressing chef key 16, "ROLL DOUGH FROM ..." (S78) 
is displayed. Then if the user presses the select key on 
the right of arrow "<-", LET STAND ..." (S73) is once 
again displayed. 

If the user presses the select key on the right of ar- 
row in this state, "LET'S CREATE FACE! ..." (S74) 
is displayed as well as illustration 14 in Fig. 38. If the 
user presses the select key on the right of arrow 



14 

"ROLL OUT ... WITH ROLLING PIN" (S75) is displayed 
as well as illustration 1 5 in Fig. 39, and chef key 1 6 starts 
flashing on and off. If the user presses chef key 16 here, 
"WHY NOT ..." (S79) is displayed. Then, if the user 

5 presses the select key on the right of arrow V- ", the 
above "ROLL OUT... WITH ROLLING PIN" (S75) is 
once again displayed. 

If the user presses the select key on the right of ar- 
row M -V in this state, "CUT OUT SHAPE OF FACE ..." 

10 (S76) is displayed as well as illustration 16 in Fig. 40. 
Then by pressing the select key on the right of arrow 
"->", "THINLY APPLY BUTTER ..." (580) in Fig. 19A is 
displayed. Then if the user presses the select key on the 
right of arrow "TAKE FACE PORTION ..." (S81) is 

15. displayed. Then ; if the user presses select key on the 
right of arrow "CREATE HAIR, EYES, NOSE ..." 
(S82), and the chef key 16 starts flashing on and off. If 
the user presses chef key 16, "GOES EASY IF CUT 
OUT ..." (S85) is displayed as well as illustration 17 in 

20 Fig. 41 . If the user presses the select key on the right of 
arrow "NOW PLACE ON ..." (S82) is once again 
displayed. 

'If the user presses the select key on the right of ar- 
row in this state, "MAKE PUPILS ..." " <S83) is dis- 

25 played as well as illustration 18 in Fig. 42. If the user 
further presses the select key on the right of arrow 
"NOW LET'S BAKE ..." is displayed (S84), and chef key 
16 starts flashing on and off. If the user presses chef 
key 16, "PARTS SUCH AS HAIR TO BE FINISHED 

30 GLOSSY ." is displayed (S86). Then the user presses 
the select key on the right of arrow \— the above "NOW 
LET'S BAKE ..." is once again displayed (584). 

If the user presses the select key on the right of ar- 
row in this state, "CLOSE DOOR PANEL AND ..." 

3S ~ is displayed (S87). By pressing start key 20, "BAKING" 
is displayed (S88), and heating is started displaying 
"OVEN CONVECTION" and its temperature. By press- 
ing the select key on the right of arrow "FINISHED" 
is displayed (S89), completing the heating, and chef key 

40 16 starts flashing on and off. If the user presses chef 
key 16, "BE CAREFUL! IT'S HOT. TAKE OUT USING 
MITTENS" is displayed (S91) as well as illustration 19 
in Fig. 43. Then the user presses the select key on the 
right of arrow and the above "FINISHED" is again 

45 displayed (S89). 

In this state : if the user presses the select key on 
the right of arrow "COOL OFF ON GRILL" is dis- 
played (S90) together with illustration 20 in Fig. 44, and 
by pressing the select key on the right of arrow "— the 

50 display returns to the initial standby state (S40). 

As described above, also in the junior kitchen cook- 
ing mode, by pressing chef key 16, convenient informa- 
tion such as cooking hints is available. In addition, this 
mode is for children in th-eir ages to start having interests 

55 jn cooking, for example, and only simple and easy words 
or sentences are used for display, so that a children can 
remember information related to a menu he/she has in- 
terest in. 
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Other than the cooking mode dedicated to children 
as described above, there may be separately provided 
cooking modes displaying cooking methods in expres- 
sions more simple than other groups and select keys for 
selecting the modes for aged people, people living by 
themselves and not familiar with cooking, people -who 
are interested in cooking yet feel it cumbersome to read 
and understand cooking methods. Thus, numerous var- 
iations can be set by accounting for modes and items 
directed to people of a particular age group or for a par- 
ticular purpose, and the apparatus have large potential- 
ities. 

Fig. 20 shows contents displayed when "GLITTER- 
ING CANDIES" is* made as another example of junior 
kitchen cooking mode. In the standby state in which only 
the clock is displayed on liquid crystal display 9, when 
the user presses genre key 1 4a corresponding to "JUN- 
IOR KITCHEN", microcomputer 1 determines that the 
"JUNIOR KITCHEN" is selected in response to the out- 
put signal of key circuit 3. Display data corresponding 
to the "JUNIOR KITCHEN" mode is read out from exter- 
nal memory 7. temporarily stored in display-dedicated 
memory 8a in display control circuit 8, and the content 
of image No. 1 in Fig. 20 is displayed on liquid crystal 
display 9. 

In this display state, if the user presses twice the 
select key corresponding to the position of "— on liquid 
crystal display, image No. 3 is displayed on liquid crystal 
display 9, and then "GUTTERING CANDIES" is select- 
ed by the select key. 

Thereafter, desired or necessary select keys corre- 
sponding to displays on liquid crystal display 9 are se- 
quentially operated. The operations are similar to those 
described in conjunction with the above "PORTRAIT 
COOKIE", and therefore a detailed description thereof 
is not repeated here. Display data related to dishes 
which children like and become interested in are stored 
in the genre of the "JUNIOR KITCHEN" in external mem- 
ory 7 or the internal memory 1d of microcomputer 1 . Di- 
rections are given in a more simple manner than other 
genres, which make it easy for even elementary school 
children who become interested in cooking to under- 
stand. 

(4) "Usual" Cooking Mode 

In the usual cooking mode, in addition to often used 
items such as "BEVERAGES" and "DEFROST", con- 
venient cooking information can be displayed irrespec- 
tive of the presence/absence of relation with cooking by 
the microwave oven. For example, Figs. 21 A and 21 B 
sequentially shows contents displayed on liquid crystal 
display 9 when calling "MEAT DISH" from "COOKING 
WISDOM" from item "COOKING MEMOS" selected 
from "USUAL" cooking mode. 

First, in the standby state in which only the clock is 
displayed on liquid crystal display 9 (S100), the user se- 
lects the "USUAL" by pressing genre key 14c, and mi- 



crocomputer 1 determines the pressing of genre key 
14c. Then, microcomputer 1 reads out display data re- 
lated to the "USUAL" in Fig. 21 A from external memory 
7, and displays the contents on liquid crystal display 9. 

5 As described in Fig. 21 A, under "USUAL" (S101), "DE- 
FROST", "BOILING VEGETABLES", "BEVERAGES" 
and "COOKING MEMOS" are displayed. 

Then, the user presses the select key on the right 
of liquid crystal display 9, selects "COOKING MEMOS", 

io and presses the select key on the right of arrow to 
call the remaining items of "COOKING MEMOS". The 
user selects "COOKING WISDOM" in this state (S103), 
and selects "MEAT" in "COOKING WISDOM" (S104), 
thereby calling out cooking information included in 

?5. "MEAT". Herein, "FRY STEAK FROM SIDE WITH 
SALT" (S105) is displayed together with illustration 21 
in Fig. 45, and chef key 16 starts flashing on and off. 
Then, if the user presses chef key 16, "SALT MEAT 
RIGHT BEFORE FRYING UNLESS MEAT BECOMES 

20 STIFF" is displayed (S110) as well as illustration 1 in 
Fig. 25. If the user further presses the select key on the 
right "of arrow "-*", "ALSO SALT THE OTHER SIDE 
RIGHT BEFORE ..." is displayed (S116) as well as illus- 
tration 22 in Fig. 46. Then : if the user presses the select 

2S key on the right of arrow "<-", "FRY STEAK FROM SIDE 
WITH SALT" is once again displayed (S105). 

In this state, by pressing the select key on the right 
of arrow "KEEP AWAY MEAT FROM SHIRATAKI 
IN COOKING SUKIYAKI" (SHIRATAKI: translucent 

30 white noodles made from Konnyaku) is displayed 
(S106) together with illustration 23 in Fig. 47, and the 
chef key starts flashing on and off. If the user presses 
chef key 16 here, "BECAUSE CALCIUM IN LIME IN- 
CLUDED IN SHIRATAKI STIFFENS MEAT" is displayed 

35 (S111). Then, if the user presses the select key on the 
right of ■<-■., KEEP AWAY MEAT FROM ..." is once again 
displayed (S106). 

In this state, if the user presses the select key on 
the right of arrow u ^'\ "MEAT FOR DEEP FRYING ..." 

^o " is displayed (S 1 07) together with illustration 24 in Fig. 
48, and the chef key starts flashing on and off. If the user 
presses chef key 1 6, "BECAUSE LITTLE WATER OOZ- 
ES FROM MEAT ..." (S112) is displayed. Then, by 
pressing the select key on the right of arrow the 

45 above "MEAT FOR ..." is once again displayed (S107). 
In this state, by pressing the select key on the. right 
of arrow "USE VINEGAR ..." is displayed (S108) 
together with illustration 25 in Fig. 49, and the chef key 
starts flashing on and off. If the user presses chef key 

50 16, "VINEGAR OR LEMON JUICE CAN ..." is displayed 
(S113) together with illustration 1 in Fig. 25. If the user 
presses the select key on the right of arrow the 
above "USE VINEGAR..." is once again displayed 
(S108). 

55 if the user presses the select key on the right of ar- 

row 'W in this state, "TAKE ENOUGH VEGETABLES ... 
" is displayed (S109) together with illustration 26 in Fig. 
50, and the chef key starts flashing on and off. If the user 
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presses chef key 16 here, "TAKING MEAT PRODUCES 
MUCH ACID SUBSTANCES ..." isdisplayed (S114) By 
pressing the select key on the right of arrow "-r", "AL- 
KALI INORGANIC VEGETABLES..." " is displayed 
(S1 1 5) together with illustration 1 in Fig. 25. By pressing s 
the select key on the. right of arrow the above 
"TAKE ENOUGH VEGETABLES ..." is once again dis- 
played (S109). If the user presses the select key on the 
right of arrow in this state, the display returns to the 
above "COOKING WISDOM" or "COOKING MEMOS" 
(S102, S104). Alternatively, "USUAL 0 (S101) or the 
standby state (S107) may be displayed. 

Figs. 22A and 22B show contents displayed when 
the user selects '^COOKING MEMOS" from the usual 
cooking mode, and then the basics of "TENPURA" from 
"HINTS FOR DEEP FRYING". 

Thus, in the "USUAL" cooking mode, by pressing 
chef key 16, convenient information such as cooking 
hints is available. Also in this mode, whether it is related 
lo microwave oven cooking or not, convenient cooking 
information may be displayed, necessary information is 
available at the moment without bringing out a cooking 
book from time to time during cooking. 

(5) Initialization 

Once the power supply of the microwave oven ac- 
cording to this embodiment is turned on, display data 
related to initialization stored in external memory 7 is 
read out by microcomputer 1 and displayed on liquid 
crystal display 9 through display control circuits 8. Fig. 
23 corresponds to the contents of initialization dis- 
played, in other words image No. 1 is displayed at the 
moment the power supply is on, and then switched to 
image No. 2 in a few seconds. 

In image No. 2, "PRESS CHEF KEY FOR FIRST 
TIME USE" is displayed, and if the user presses chef 
key 16 as instructed, image No. 4 is displayed. The dis- 
played items include how to adjust a weight sensor nec- 
essary to cope with impact during the delivery of the mi- 
crowave oven, how to initially heat the oven without a 
food material for removing the smell, how to adjust the 
volume of the sound or the contrast of the display, and 
how to set time. They do not have to be conducted but 
are effective in aiding the user to more conveniently use 
the microwave oven. They can be readily initialized in 
interaction with the displayed images. 

(6) Clearly Indicating Start of Heating 

According to the invention, if heating should be in- 
terrupted a number of times for inbetween processing 
such as the case of cooking a cream puff described as 
an example of the automatic cooking mode, the user- is 
clearly informed thereof, and the image asking the user 
to operate start key 20 is displayed from time to time 
depending on the necessity in the series of operations. 

For example, during making the cream puff, illustra- 



tions to clearly informing the number of heating stages 
are displayed in image Nos 36 and 42 in Figs. 9A and 
9B. Figs. 1 6 A and 1 6B show an example of the content, 
by illustration of bus stops. Fig. 24A is a pattern, dis- 
played in image No. 36, the head of the first bus stop is 
flashed, indicating the start of heating water and butter. 
Meanwhile, Fig. 24B shows a pattern displayed in image 
No. 42, the head of the second bus stop is flashed, in- 
dicating the start of heating of dough. 

Information Sound Generator 

Now, an information sound generator according to 
the invention will be described. Fig. 51 is a diagram 
showing the electrical circuit of information sound gen- 
erator 5, which outputs various melodies which remind 
the user of various contents displayed on liquid crystal 
display 9. 

In Fig. 51 , microcomputer 1 includes an information 
sound output terminal 1b and an envelope control ter- 
minal 1c, and information sound output terminal 1b re- 
peats alternately oulpuiting a high level and a low level. 
A transistor Q1 repeatedly turns on and off, and an in- 
formation sound is output from a piezoelectric buzzer 
5a. Capacitor C1 is sufficiently charged, and piezoelec- 
tric buzzer 5a does not operate unless terminal voltage 
V1 between the earth side terminal and the opposite 
side terminal goes a high level. 

As described above, when a high level and a low 
level are alternately repeatedly output from information 
sound output terminal 1 b and a signal is output from en- 
velope control terminal 1c, transistor Q2 is turned on, 
which turns on transistor Q3. As a result, current I is 
passed to sufficiently charge capacitor CI , and terminal 
voltage V1 attains a high level, thus operating piezoe- 
lectric buzzer 5a to output an information sound. 

Figs. 52A and 52B show the output waveforms of 
information sound output terminal 1b, envelope control 
terminal 1c and piezoelectric buzzer 5a when an oper- 
ation tone (so) is output. Figs. 53A and 53B show the 
output waveforms when adjusting tones (so, do) are out- 
put. As far as a high level signal is output from envelope 
control terminal 1c, piezoelectric buzzer 5a outputs an 
information sound, but once envelope control terminal 
1c outputs a low level sound, and since then the oper- 
ation is gradually attenuated to gradually reduce the lev- 
el of information sound. 

As can be seen from these figures, the frequency 
is different between tones. In this example, the tone (so) 
is at 783Hz, and the tone (do) is at 1046Hz. 

Fig. 54 shows melodies corresponding to tones in- 
forming the user of operation, start, canceling, hints and 
the end of heating, the waveforms and frequencies of 
the tones, and time. In microcomputer 1 , a main routine 
is circulated once in one cycle of the frequency of the 
power supply. In other words, the frequency data. of a 
tone can be set once for one cycle of the power supply 
frequency. As shown in Fig. 54, when a melody is output, 
the time interval to switch the frequency is 100ms or 
higher, which is longer enough than the power supply 
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frequency (60Hz:1 6.7ms, 50Hz:20ms) and switchable. 

Conventional microwave ovens have a high infor- 
mation tone, which may sound uncomfortable, particu- 
larly for aged users. Therefore, for the melodies, tones 
in the range from 500Hz to 1 KHz is used. In addition, in $ 
order to improve the high pitched tone caused by oper- 
ating the piezoelectric buzzer with a rectangular wave 
output from the microcomputer an envelope control sig- 
nal is output from another terminal of the microcomput- 
er. The signal charges/discharges the capacitor, which 
rounds off the rectangular wave at the switching of the 
frequency or at the end of a melody, and effectively mod- 
ifies the sound as described in detail. 

Checking System of Microwave Oven 

Now, the checking system of a microwave oven will 
be described. Since above-described microwave oven 
has a system to control extremely complicated display 
contents or sounds, it is critical to analyze display con- 
tents and sound contents accurately and at a high speed 
in order to improve the checking precision. 

In the system according to the invention, minimum 
checking data needed on the side of a checking device 
such as display contents, melody patterns, and control 
contents are constantly output from the microwave oven 
side in the process of a usual program by the operation 
of microcomputer 1 in the microwave oven. In order to 
minimize the number of output terminals in microcom- 
puter 1 necessary for the data, a checking device capa- 
ble of serially transferring the data is provided. 

According to the present system, display data is 
stored together with image numbers in external memory 
7 as described above. Therefore, various data such as 
cooking time data is superposed on a basic image to 35 
complete the image. More specifically, if an image 
number and superposed data are known, and the same 
display data as the microwave oven is available on the 
checking device side, the display image can be repro- 
duced. The checking device determines if display infor- 40 
mation available from the microwave oven coincides 
with each operation as described in Fig. 55. 

However, prior to checking, it should be previously 
confirmed if data related to display contents and infor- 
mation sounds by the microwave oven coincides with 45 
the corresponding data on the checking device side or 
the content of each display image should be confirmed 
previously. 

Referring to Fig. 56, a data input/output signal line 
29 connects checking device 28 and the control circuit. • 50 
More specifically, key circuit 3, the signal input/output 
line of microcomputer 1 and checking device 28 are con- 
nected, microcomputer 1 and checking device 28 are 
connected, a sensor 4, the signal input/output line of mi- 
crocomputer 1 and checking device 28 are connected, 55 
external memory 7, the signal input/output line of micro- 
computer 1 and checking device 23 are connected, a 
relay circuit 6, the signal input/output line of microcom- 



puter 1 and checking device 28 are connected, and var- 
ious kinds of data are supplied to checking device 28. 

Referring to Fig. 57, once the power supply is on 
(step D1 ). the microwave oven initializes the system 
(step D2), and attains a standby state (step D3). 

Meanwhile, checking device 28 proceeds tostep P3 
of operations for setting heating after the turning on of 
the power supply (step P1) and the initialization of the 
system (step P2), and performs a pseudo key operation 
by electrically short-circuiting the key switch of the mi- 
crowave oven to determine a dish to cook. 

By this operation, the microwave oven enters the 
state of operations for setting heating (steps D4 and D5), 
and outputs a key input sound the moment the image of 
liquid crystal display 9 changes to the image for setting 
heating. The microwave oven constantly outputs data 
related to the display and information sounds from the 
output terminal of microcomputer 1 . Checking device 28 
then reads the serial data and the output levels of relay, 
and determines if they coincide with the specification 
(steps P4 and P5). If no coincidence is found in the de- 
termination, the content of inconsistency generated in 
the checking items provided for the microwave oven is 
automatically stored in a recording medium (such as 
floppy disk) in the checking device 28 (step P6). 

Once the inconsistency is stored, or the operation 
of the state for setting heating (including display and in- 
formation sounds) is in coincidence with the specifica- 
tion, the process proceeds to the next checking. As the 
next checking, the key switch of the microwave oven is 
electrically short-circuited in order to initiate heating, 
and heating is initiated by a pseudo start key operation 
(step 97). 

By this operation, the microwave oven attains a 
heating state (steps D6, D7), and outputs a key input 
sound the moment the displayed image changes to the 
image of the state of heating. At the time, checking de- 
vice 28 reads serial data and the output levels of the 
relay, and determines if they are in coincidence with the 
specification (steps P8, P9). If no coincidence is found 
in the determination, the content of inconsistency gen- 
erated in the checking items provided for the microwave 
oven is automatically stored in a recording medium 
(such as floppy disk) in checking device 28 (step P10). 

Once the content of inconsistency is stored or the 
operation of the state of heating (including display con- 
tents and information sounds) coincides with the spec- 
ification, the process proceeds to the next checking. As 
the next checking, the voltage and resistance value are 
electrically changed by checking device 28 with respect 
to the sensor of the microwave oven which determines 
the end of automatic cooking (step P1 1 ). By this opera- 
tion, the microwave oven completes heating (step D8), 
returns to the standby state (step D3), and outputs the 
completion sound the moment the image on liquid crys- 
tal display 9 changes to the image of the standby state. 

Meanwhile, checking device 28 reads serial data 
and the output levels of the relay from the microwave 
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oven and determines if they are coincides with the spec- 
ification (steps P12 and P13). If they are not in coinci- 
dence with the specification, the checked item of the mi- 
crowave oven and the content of inconsistency are au- 
tomatically stored in a recording medium (such as floppy 
disk) in checking device 28 (step P14). Once the incon- 
sistency or the like are stored or if serial data and the 
outputs of the relay are incoincidence with the specifi- 
cation., the checking completes The checking is con- 
ducted to all the cookings and all the operations by the 
microwave oven. The stored contents of inconsistencies 
are analyzed for confirmation after the completion of ail 
the checkings, and an appropriate measure will be tak- 
en. 

Television Display System 

If images displayed on the display of a cooking de- 
vice such as microwave oven or the sounds therefrom 
can be reproduced by an externally provided monitor tel- 
evision, the images or sounds may be used for sales 
presentations or advertisements of products at distribu- 
tors' shop fronts. In this system, in order to cope with 
such a demand, data inside the microcomputer can be 
serially transferred as is the above checking system as 
will be described in more detail. 

Referring to Fig. 58, a microcomputer 1' for televi- 
sion display is connected to a monitor television 30 
through a display control circuit 8'. An external memory 
7' and an information sound generator 5' are also con- 
nected to microcomputer 1\ Information sound genera- 
tor 5' may be built in a monitor television 30. Microcom- 
puter 1 on the side of the microwave oven is connected 
with microcomputer V for television display, and control 
information inside microcomputer 1 is serially output as 
data to microcomputer V. 

The same data as data related to display images 
and information sounds in external memory 7 on the 
side of the microwave oven is previously stored in an 
external memory 7' for television display. The data re- 
lated to display images and information sounds corre- 
sponding to control information available from micro- 
computer 1 is read our from external memory T by mi- 
crocomputer V and transmitted to display control circuit 
8' and information sound generator 5'. Thus, the dis- 
plays and sounds output on the side of the microwave 
oven can be reproduced by monitor television 30 and 
information sound generator 5'. 

Note that the output terminal of microcomputer 1 
used may be the same as that used for the above-de- 
scribed checking system. External memory T may be a 
flash memory, and data related to all the displays and 
information sounds on the side of the microwave oven 
during the above reproducing process. Furthermore, by 
the function of display control circuit 8', the size of the 
image displayed on monitor television 30 may be 
switched. In addition, data related to original images and 
information sounds may be stored in external memory 



7\ and images of different patterns from those on the 
side of the microwave oven may be made. 

Although the present invention has been described 
and illustrated in detail, it is clearly understood that the 
s same is by way of illustration and example only and is 
not to be taken by way of limitation, the spirit and scope 
of the present invention being limited only by the terms 
of the appended claims. 
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Claims 

1 . A cooking apparatus, comprising: 

storage means (7) for storing methods of cook- 
ing various dishes; 

specifying means (14a to 14d) for specifying 
one out of a plurality of large groups of cooking 
methods produced by classifying the cooking 
methods stored in said storage means (7) de- 
pending on a kind of cooking; 
display means (9) for displaying items corre- 
sponding to the one group of cooking methods 
specified by said specifying means (14a to 
14d); 

selecting means (1 5a to 1 5e) for selecting one 
out of the items corresponding to the one group 
of cooking methods displayed by said display 
means (9); and 
. control means (1 ) for controlling a cooking op- 
eration based on the item selected by said se- 
lecting means (15a to 15e). 



2. The cooking apparatus as recited in claim 1 , where- 
35 in 



said storage means (7) previously stores infor- 
mation for explaining cooking methods, and 
said display means (9) extracts information for 
explaining a cooking method corresponding to 
the item selected by said selecting means (15a 
to 15e) from said storage means (7) and dis- 
plays the extracted information. 



25 



30 



40 



45 3. The cooking apparatus as recited in claim 1 , where- 
in 

if a prescribed group is specified by said spec- 
ifying means (14a), said display means (9) displays 
display data for explaining a cooking method corre- 
so sponding to said prescribed group in words easy to 
understand. 

4. The cooking apparatus as recited in claim 1 , where- 
in ■ - 



55 



said storage means (7) previously stores hint 

information on said various dishes, and 

if said selecting means (15a to 15e) selects a 
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prescribed item, said display means (9) ex- 
tracts hint information on said dish correspond- 
ing to said prescribed item from said storage 
means (7) and displays the extracted hint infor- 
mation. 

r 

5. The cooking apparatus as recited in claim 1 , where- 
in 

said storage means (7) previously stores infor- 
mation on cooking procedures of said various 
dishes, 

said display means (9) sequentially displays in- 
formation -on ' said cooking procedure corre- 
sponding to the item selected by said selecting 
means (15a to 15e), and 
said control means (1) sequentially controls a 
cooking operation corresponding to the item 
selected by said selecting means (15a to 15e). 

6. The cooking apparatus as recited in claim 5, further 
comprising display instruction means (16) whose 
background illumination flashes on and off in a pre- 
scribed stage for instructing display of hint informa- 
tion, wherein 

said storage means (7) previously stores hint 
information on said various dishes, and 
said display means (9) extracts said hint infor- 
mation from said storage means (7) and dis- 
plays the extracted hint information if the back- 
ground illumination of said display instruction 
means (16) flashes on and off and the display 
of the hint information is instructed. 

7. The cooking apparatus as recited in claim 5, where- 
in 

said storage means (7) previously stores dis- 
play data for illustrations, and 
said display means (9) displays said illustra- 
tions as well when sequentially displaying the 
information on said cooking procedure corre- 
sponding to the item selected by said selecting 
means (15a to I5e). 
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9. The cooking apparatus as recited in claim 8, where- 
in 

said display means (9) does not display infor- 
mation for explaining said cooking method after the 
start of the cooking operation is instructed by said 
start instruction means (20). 

10. The cooking apparatus as recited in claim 2, further 
comprising undesired part storage means (la) for 
storing an undesired part of the finished state of a 
dish by the corresponding cooking method, wherein 

said display means (9) extracts an undesired 
part in the previous corresponding cooking method 
from said undesired part storage means (la) at the 
time of displaying information for explaining said 
cooking method and displays a cause of the extract- 
ed undesired part and an advice. 

1 1 . The cooking apparatus as recited in claim 1 , further 
comprising information sound generation means 
(5) for outputting an information sound depending 
upon a content displayed by said display means (9) 
and a cooking operation by said control means (1). 

1 2. The cooking apparatus as recited in claim 1 , further 
comprising information sound generation means 
(5) for outputting an information sound of a melody 
corresponding to an item selected by said selecting 
means (15a to 15e). 

13. The cooking apparatus as recited in claim 2. where- 
in 

said storage means (7) previously stores ani- 
mated information for explaining a cooking 
method, and 

said display means (9) displays said animated 
information at the time of displaying information 
for explaining said cooking method. 

14. The cooking apparatus as recited in claim 1 , where- 
in 

said display means (9) has different back- 
ground colors based on whether or not said control 
means (1) is in a process o1 the cooking operation. 



The cooking apparatus as recited in claim 2, further 
comprising start instruction means (20) for instruct- 
ing said cooking operation to start, wherein 

said display means (9) extracts necessary in- 
formation for explaining said cooking method 
until the start of said cooking operation and dis- 
plays the extracted information, and 
said control means (1 ) starts said cooking op- 
eration when the start of the cooking operation 
is instructed by said start instruction means 
(20). 



15. A cooking method using a cooking apparatus se- 
quentially displaying cooking methods, comprising 
the steps of receiving an instruction to specify one 
so out of a plurality of large groups produced by clas- 
sifying cooking methods based on a kind of cooking; 

displaying items corresponding to said speci- 
fied one group of cooking methods; 
55- receiving an instruction to select one out of the 

items corresponding to said displayed one 
group of cooking methods; and 
controlling a cooking operation based on said 
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